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(54) SURFACE COATED CUTTING TOOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To be excellent in both abrasion resistance and break resistance, 
and to bear a long time cutting work including an intermittent cutting. 

SOLUTION: In a surface coated cutting tool having a ceramic skinfilm formed on the surface of 
a base body composed of a superhard alloy or cermet, the ceramic coat is composed of a single 
layer or multi-layers to always contain a columnar crystal TiCN layer so that the ratio of the 
horizontal mean grain diameter d1 of a TiCN columnar crystal grain at a position separated as 
far as 1/5 of the thickness of the TiCN layer from the upper end of the TiCN layer to the 
horizontal mean grain diameter 62 of the TiCN columnar crystal grain at a position separated as 
far as 2/5 of the thickness of the TiCN layer from the lower end of the TiCN layer may be 
within 1<d1/d2<1.3. 
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(57) [Kft] 

T\ Kir 7 5 y^Mlltt**©T i CNJiSr^-T^tP 

T i CNjfGDi?£0 1 /5cDgggfO{5rM(-^ft^T i C 
N&ftt£&&<Dfr¥'ftfa<n¥*Qfo&d 1 BT i CN 
I©T«*^»T i CNm^mZ <D 2 / 5 (D$&ffi<D&m 
\Zl3rtZ>T i CNtttt3|**ttO*5p*lPl«>5p*&3|ft«d 2 
©HsfclSd 1/d 2£1. 3tt5rtT**«t5o 
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7 

5 a , 6 a ^jc^CO 9 < £ t> 1 «»E*_b0>gMfc 

■f*tf*Jl**:tt*ll-e*fifc*n, l£T i CNjf CD_h#& 

rt>ibf£T i CNJBrtSP*c:rpj^o-cKT i CNm<Dm£<D 

#fp]<a2pj£*fc«d i £ x RT i CNBWTSA^KT i 
CN^P^^(-f^75>ori^T i CNJ§<Dm£<D2/5<Dfc 

ft^d 2 CD it, dl/d2^i^dl/d2^1. 3 £: 

fci- r k & ffitt k -t Z * B ttflKD »l nM, a 
[ft 2 ] tt*« l *-ia«o*B«ai«JBiJx*lc*5 

^T, !ldl^0. 2-1. 5/imT^:^Wi: 
i-S*ffi«««JlMXA. 

3 ] flt*« 1 7?/^ 2 tC|S«6^*ffi»««JHiJX 
*^*5V^T, !£T i CNJB<7>KBMS 1 0//m^_bT*fc5 20 

[«*«4 ] i 7bm 3 «cia«6^*ffi»««JBiJX 

ftlCfc^t, KT i CNi©S*$ti^O. 01- 
0. 7w t £SrWKfc+5*ffi««SMMX 

5 ] ft^js i 75 m 4 *cia«o*ffi»awjfi«jx 

k&-fZ>$Bl i C, TiCN, TiNOfpTft/^l 

1K±*^4 9» t^±©»2l«tt^ B ^)T i CN 

SB 3 , AI2O3, TiN, T 30 

i CN, TiC, T i CO. T i CNO^H^llX 

SttMXJl. 

[W*« 6 ] MfsftJg 5 ^|E«<0*a5»««BiJX*^*5 
^T, RillW^O. 2—1. 5/zmG0TiN*Pb 

7 ] gf sfciS 1 7!;^ 6 ^E*o*©«««0fi'JX 

4-1 w t %*t*r ^^^m^-r^^sss^B'Jx^o 

[000 1] 

fcJKK*»rtLfc«ffi««fflMX*fcHi-Sfe©-e* 
[0 0 0 2] 

t^^y^M^ltll TiC, TiN, Ti 
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-2 8 5 0 0 l^#|^ip8-7 18144ifTiCNi 
[0 0 0 3] 

[»Wds»*LJ: 5 ti-*BWH *»WttT i CNffl 

[0 0 0 4] 

dc««r«itSKffi, BU^Jte^Hiifcttfl t**)T i CNf 
K>±B^*-C«L*l>»*t*)S 0 ££oT, TiCNl 

rixtf»»«tt, B^attt-ffiti, «j»jx*tLT»ja 

«IBflX*©&JK*r#*-rST i CNJitttttt»36»e>ft 
9, i CNl©ltof)ST i CN/f F^glUCft^o 

Xmr i CN^<^>ji:^(7) l/5C0g§g|O{4MtCjott'5T 
i CNtt***ttO*T*rtl«)spi&3|ft«d li, ^Ti 
CNJlOTJB^feKT i CNlWC(S]^oTiT i C 

3fe*tt©*^P*[Rj^5p*&3ffiad 2<Z>lt, dl/d2^i 
^di/d2^l. 3^f^7ti-J: o^-tz>~t 0 
dlSrO. 2-1. 5^mtt5:io ^CT i CN 

MMS^^O. 01-0. 7wt%^f^;^ sp, 

C, T i CN, T i NOffiixa»l «EJLhfc I, ^C0±(0 
3l2Ji£§£tHKJI<OT i CNjfi: L v ^3^^^^^^- 
, AI2O3, TiN, T i CN, TiC, TiCO, 

t i cNoo5*><Di«xtt2««±(o#jB-e«fia-i-s 

^<to ^b^llgf^IlI^O. 3-1. 5 M m 
(DTiN<l:t5ri: 0 ^^ICl^iZrM/XftHf 

^•^fto. 0 4- 1 w t 

[0 0 0 5] 

[f^ffl] ^(Z)ft)K4^> hf^d 1 k d 2tf>Jt 
*rl^dl/d2^1. 3 t TiCNl 
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3 

WJ»«i4^«-Ur«ttTV^5. cnb^ttttft^T i C 

tt»c«a*d>fc< di/d2^i u:ifi^fctf>fc l/c 0 n 

Bn*>xa*ASr*:*itcJig«>5o 
[0 0 0 6] £fc x ~CD^(7)T i CNCO^^^r UTttd 
1 i . 5 /i mJ£JLTc0^tCl N «F^»*«*t^flE^"CV^ 
5 0 dHn. 5/im«l:^t1j:lo(OifiW^</j: 

Kaffir ott»»4»*»ttfc*iB*48*6«>K 
*>«::<< ftSfcfc* KftcoiitT^^F^St-^^ 

m^mnjc< < 46»T?d i no. 2 u m£i_t&&mx 

X Vt&& L< fid 1 £0. 5/zmg±<bt5o 
[0 0 0 7] ft, sp^lJffiSd iRXfd 2<DWm&. ^ 

dlUTi CNJi(0±iB^#ffi^bT i CNjf^lffcDl 
K3l^fc£fm®£*¥ft l 0/im(7)I^±i:2 0^ 
5c [^MUf^ d 2I*T i CN»^T»<Oif-D5^bT i C 
[0 0 0 8] Z(DX ?\CL,X'&btltc, &tltcW&&m 
j^*btT*>ftT^5 J: 9(CA 1 2O3. TiN, T i C, T 
£*x5 0 «rfclMMbttt«ixfcA l 2 0 3 Ji£:T i CNJ! 
So ft. fittfiOT i CNI(7)1SH1 O^mWt'fc 
J¥S«ri&*6r tdsa*bv\ T i CNMIOJ: ?ft 

kx&ztK m<Dminz&\,^xte'ft&<DXMrxnjsft<D 



(3) ^SHW- 1 0- 1 0 9 2 0 6 

4 

H f *feJPx.»aitta5*tt«rlfil-b 4 
[0 0 0 9] L*>U rsfcaC)^ fctfUlfc 

to 0 1 0] I^CVD3- r^r >-^&ISfc(iJ^i|s|-ife 

K^S-*tt5i:A«t«5»*«*3d J *fti"5dS, 0. 7w 
t % W T "C *> S * ^> ii » ^ ttffl ± , » K fWJHK: ft fe ft 
t\ *t»«Wtt:ML*»*«ra5«*ttt 0 . 1 

[0 0 1 l] ^fe«»3ftsa*«cfl«ftSi:&BI*«Hx 
^< ft£ 0 *»W#*WjMk-ett*BI»* s 2 3 |i m £ 

w±nm\cmfLzzk&t>i>^x^z>. ^7t, ffi^*fl= 
30 [0012] mfM^&^-y—* y hammer i cn# 

I$:Mt5f^^^t5ill^ ITT i NJi 

<DT i CNJ&m\Zjo\,^Xh^$)X&>Z>&T i N^O^J^ 
HI. 5Mm^m5Cid s l^fe5o 1. 5 urn 
&mz-Z>k*:<D±\z.ftm-tZT i CN^JKAfft^-tta* 
{b-tSffll^Jcfe «9 JbE<7>*5B ftScS&t/T 1 — »ttSr 
40 «or tdS«i?>THJ8li:ft6*^Tfc5o £fc> TiN 
JBcoK«^TISttO. 2 mnU&XZ.ti&T®Z>k'<V 

HttO. 3 — 1. 3^mtfe5. 
[0 0 13] r©J:5ft**^AB!*r*flii"S«W'fr4 
g^i: LT, SfrtciBSfttt^fcS ISO P10, Ml 
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0. 0 4-lwt%^tife6, :^J6iS:T05t 
j»*36Sft<, ±®5fc»tt0*<bKofc#S 0 Zr, H 

0. 05-i. i w t %*tfiaiPi"ttrtrA^\ 

[0014] 

ftfpfltUfc. *»8H«li:Lr, CNMG1 2 04 0 8 

(ISO PI OtBS) U 
<a*ffi^fc<&JRCVDlC*B*lST i N£0. 3/i 
mJ&H, 7t h = h y /WSrfflV^MT-C VDHJ: D» 
2lTiCN (MfiSrWiia-f^^ffl Sri 
1 jimjftlR, i3l(ICVDT'T i C «r 1 . 0 » mfifc 

1, $4lCVDtAh03^1. 5MmM, MI 
CCVDT'TiNiSrO. 5/im« fl MJflil4. 3 
» m 0 ^2iOTiCNft^ 0 COlf(t MI^7 7 
% 0 S2i(DTiCNtt«i^ili dl=0. 9/z 
m> d 2 = 0 . 8^m, dl/d2 = l. 1 0 ^2/14 1 
W***ttO. 3wt% 0 *»W«2tLt, 

i t^i-W^^M^ (i so p i otsiK z 

rC£0. 3wt%*t) ^^©IC^^Wl tffl%k<D 

gfCMLfcc 4. 3 m 

m 0 fg2/Ic7)T i CNtt«t*OBB»tt, ±181*0)7 7 
% 0 3l2Jl<OT i CNttftfiwaitt, dl=0. 9/z 
m x d2 = 0. 8/im, d 1 / d 2 = 1 . Uf^/f^ 
(DJfeHfiteO . 3 w t % 0 «89309 3 <h It, 

IMS^^llTiN^O. 3/im, !2lTiC 
N$:5. 5 m nu ^3jfT i C £r 2 . Ojum, f 4fA 
1 2 03^:2. Ojum, MIT i N^rO. 5 u mJK&ric 
Bt. £BI*»* 1 0 . 3^m„ »2iOTiCNtttt*ro 
BH*tes t£W*0>5 3% e &2m<DT i CNtt4fcii<Z>«[ 
Sfi, dl = l. Oju m. d2 = 0. 9 /u m, dl/d 
2=1. 1 0 *2Jl*<0itt**f*O. lwt°/ 0o 
[0 0 15] ;«6930U4 i LT\ 2MS93#Jl irl^^S 
#OS®f^ft<Df»CVDt£,fc 9 Hi ST i N£0. 3 
timtfm. Tir h y/l^/BV^cMT-CVD. <BL 
*55W«»J 1 «9 3 0 < Cifi*£:Ttf"C£2ST i 

CNSrl 1 jum^JK, ^3J1^CVD"CT i CSrl . 0 
/im» i4lCVDTAl 203^1. 
MiCCVDT'TiN^O. 5 m mJ*Ro £JR*te 1 
4. 3/im 0 Sg2JfcOT i CNttttfi<0»*ttx £JBI* 
CO 7 7% 0 W,2Wi<DT i CNtt«S^«cS»i, d 1 = 
0. 7/xm, d2 = 0. 7 iz nu dl/d2 = l. 0 0 

IjlTiN^rO. 3/im« rth^Mi/^ffl^fc 
MT-CVDl:J;DS2lTiCN!rl 1 jum, ^31 
CTiC^rl. 0 ti m, *4i(CA 1 2 03 £: 1 . 5 ju 
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m, **WBK:T i N£r0. 5 n mf&m o ±Bt*fi 1 4. 
3^m 0 %2M(r>T i C NSttfsOJK*!*, £flH*<7} 7 
7% Q S2fOTiCNtt)Pii(73tlli> dl = l. 5 
jxnu d2 = 0. 7^m N dl/d2 = 2. l a I2l 

«po***tto. iwt% 0 Jt»«6i:b-r, *mwm 

1 ^K«RtDSfls«rfflV\ SlI^T i N^JRffSrl. 6 

Btff-CdcMb^o ^Btffttl 5. 6 iim 0 fg2JI<£>T i 
C Ntt#fi*)K*te* ±^*^ 7 1% d 1 = 2 . 5 m 
70 m, d2 = l. 2izm. dl/d2 = 2. l e ^2lt 
<D&mA\*0. 3wt% 0 

[0016] &±<Dsm&&T<n&»ns*» 1-3 \cxm 

ffiLfc, QJHiJmfe 1 "t?W:«I«rlfc«>J Ufc. mW : S4 5 
WIS: 2 0 0m/min, : 0. 3m 

m/r e v % ^0^^-: 2. 0 mm, ®5C#JB"J£ Lfco 
9IRIJKR1 Jdou^fi^y^SStfffi^ftB^O. 3 m 

1 # 6 2 £\ *36W0J 2 # 6 8 5J\ *ISW«I 3^2 0 

20 #2 0#"Cifcofc 0 ■y0B"JK^2Ttii»«^^'JL7 t c o ft 
ftij*t : F C D 7 0 %W % mnmS. : 1 5 0 m/m i n , 
219 : 0. 3mm/r e v, 2. Omm N fi 

0. 3mmi:^5*-eco^]BiJ0#raT*WfflBbfCo 
*3BMffill* s 3 2». #»W«2dS3 3#> #3PJ#J 3 
75- 16£\ *«M«4j6S2 8#, it«5^J5^i35>, it 
«^J6*s 1 0^Tfoo7C 0 
[0 0 17]*8W«U 2l±$J»JK«fcl, 2COf$!^T* 

HiJtt^J£<Z)fc«>. «<o«J»Jtc:*3i/^Tttfflt** s *v>r t 

BUWR l , 2 0P5*-C*»W« 1 x 2 XV 

f*gfcl. 2(7)^T^5^t^ofc 0 itISEW 6 ttfB 1 
SOT i N*Sffi- ffSfc«>T i CNWttftft^flft^o 

^0 [0018] «3B»JK» 3 iilA^ift*iltt*:i^5fc» 

Pi : S CM 4 3 5 4 ofttAW, ^B'JiSS :15 0m 
/min, :0. 2mm/rev, 9JU^: 2. 

0mm, ft^WB'Ji: L7t 0 r^ftt'i^lOOOlHlt 

[0 0 19] aM8W«l"Ctt3 3— 00 

oiow:i^^) 1 ft 8 0 00-efoofCo * 

50 3SW«2-Cfl, 2 1 0 0 0|slW«*lCix., » 
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9 2^—^ 8 5 013, 9 0 OH-Cfcofco #3BW0U 3 
tt^T0O=3— « s 1 0 0 OEJOWJfcfclW^fcia 
4fi 1 i o 0 0IsJ^«**-Wx.. $19 — 

fi8 0 0lHl, 7 5 00, 9 0 0lHl-efco/c 0 *RW5, 
6T*fi 1 0 0 0 mofii^tCfiOt;tfc -^fift < 4 = — 
^?i§tf^tl7 6 0lH], 4 9 0lE]T-fco/c: 0 



(5) WBB^l 0- 1 0 9 2 0 6 

[0 0 2 0] 
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